th May 2017 Background: The habit of using masticatories is quite common among the population of the state Assam. There are numerous types of masticatories available throughout the state, most of which include areca nut in different forms, accompanied with beetle leaves and tobacco leaves and other associated substances added for flavor. Aim: To determine the level of nitrite present in different types of masticatories prevailing in the state. Materials & Methods: The classical Griess method was used for the estimation of nitrite in different types of these masticatories prevailing in the state Assam (n=35) using the basic diazotization principle and spectrophotometric determination. Statistical Analysis used: The results obtained were analyzed statistically by using SPSS V.16 software. Results: The result of the study indicate the amount of nitrite in different types of these masticatories, among which highest levels of nitrite was found in raw areca nut with beetle leaves without lime. The presence of lime decreases the amount of nitrite (p<0.05) whereas, the presence of beetle leaves and unprocessed areca nut increases the amount of nitrite (p<0.05) in the masticatories used by the people of the state. Conclusion: From the study conducted, it can be concluded that the presence of lime reduces the amount of nitrite in the masticatories, whereas the presence of beetle leaves and unprocessed areca nut contribute higher amount of nitrite in the masticatories.
INTRODUCTION
Cancer prevalence in India is estimated to be approximately 2.5 million, in which around 8, 00,000 new cases reported and 5, 50,000 deaths reported per year [1] . Among the all the possible causes, the chronic use of betel quid found to be one of the strongly associated reason for its occurrence [2] − [4] . Consumption of betel leaves, areca nut and tobacco in different forms were very much common among different states of India including Assam, Orissa and Madhya Pradesh [5] - [10] . Betel quid chewing may cause high exposure to carcinogenic tobacco-specific nitrosamine and this level is much more if compared to a smoker [11] [12] .
From the different studies conducted so far, it was confirmed that high level of nitrosamine is present in Asian foods as compared to Western foods [13] . Although, nitrite not being acting directly as a toxic substance indeed, but during the last few years more stress has been given in these area as this nitrite may lead to the formation of N-nitrosamines which possess teratogenic, mutagenic activities and thus acting as potent carcinogens [14] - [16] . Among different nitrosamines, two of them namely N-nitrosodiethylamine (NDEA) and Nnitrosodimethylamine (NDMA) were considered potent carcinogenic to humans reported by International Agency for Research on Cancer (IARC) [17] . NDMA is generally metabolized by cytochrome P-450 enzymes and it generates methyldiazonium ions and subsequent DNA adducts like predominantly N7-methylguanine and O6-methylguanine [18] . Similarity has been found between this mode of action and the crucial role of O6-methylguanine DNA-methyltransferase in rodents and humans [19] .
In the present study, we have tried to gather different types of masticatories use by people of Assam and to find out the level of nitrite presence in them. As we have already mentioned the practice of chewing betel leaves, areca nut and tobacco is quite common among the people of the state and that may play a role in the generation of different types of potent carcinogen in human. After collecting the samples, they were being processed and were finally subjected to nitrite determination following the Griess method and Association of analytical communities (AOAC) official method of analysis of nitrite determination which is based on the diazocoupling reaction between sulphanilamide and N-(1-napthyl) ethylene diamine dihydrochloride [20] 
Sample collection protocol:
The protocols of the study include collection of each type of sample from five random sources for every six month and were divided into batch of six. Afterwards, the next step involved mixing of collected sample of same type obtained from five different sources for every month. The samples were crushed and mixed using a steel grinder (Classic, Phillips). These steps were followed for all the 35 different samples and further these samples were subjected to chemical treatment following the Griess method of nitrite determination.
Methodology: 10gm of crushed sample were taken from and mixed with 10ml of distilled water and crushed properly. Then the crushed sample was diluted to four fold with distilled water and 1/20 th volume of ZnSO 4 was added to the very same. This solution thus obtained was subjected to centrifugation at 9,500 rpm for 5 minutes and 5ml of supernatant was collected to which 5 ml of Griess reagent added and incubated at dark for 30 minutes, where the Griess reagent was made by mixing 1%NED and 1% Sulphanilamide in 5%Phosphoric acid. Standard curve was plotted by using Sodium nitrite after incubating it with Griess reagent and the concentrations of nitrite in the sample were determined at 540nm using UV-VIS spectrophotometer (Shimadzu UV-1800, Kyoto, Japan). The aforementioned procedure was followed for all the 35samples divided in six batches and the average nitrite content for each sample was calculated [21] - [23] . 
RESULTS AND DISCUSSION
The concentration of nitrite of the all the 35samples were found and they were presented in table2 and graphically in figure2 were expressed in µg/gm. From the result we have found that, the amount of nitrite production in the masticatories decreases in the presence of lime (p<0.05) and the presence of betel leaves in different types of masticatories contributes to the production of nitrite (p<0.05) represented in figure1(a) and 1(b). It has been also found that, the amount of nitrite is more in raw/fermented areca nut containing masticatories as compared to that of masticatories containing processed areca nut (p<0.05) represented in figure1(c). From our study conducted, we have found nitrite amount in different masticatories commonly used by the people of the state. Among the twenty different types of masticatories used for the study, highest amount of nitrite was found in raw areca nut with betel leaves without lime, which was followed by fermented areca nut with betel leaves without lime and one brand of sweet supari. And, subsequently, one of the commonly used pan masala with zarda and the very same brand without zarda. The lowest amount of nitrite was found in dried areca nut with betel leaves with lime. Although in the present study, the amount of masticatories were taken in an amount of 10gm but this amount varies from person to person intake and frequency of intake of this items.
The most important part of this result reflects a fact regarding the lime and the nitrite concentration released. The lime is in generally used by people to reduce the acrid taste of the areca nut, but here our result depicts that, the nitrite concentration decreases with the lime in present with different forms of areca nut and betel leaves. The nitrosamines are formed by the reaction of secondary or tertiary amines with suitable nitrosating species, as the nitrite ion by itself are very weak nitrosating agent, but under the acidic condition they get converted to nitrous anhydride, which reacts to form nitrosamine [24] . Thus we can also say that, the presence of lime or increase of the pH may decrease production of some harmful nitrating agent within the human body. But by virtue of this research study we are not promoting any locally available brand of pan masala, flavored supari barnd, habit of chewing pan (both mitha & zarda), or any other forms of masticatories. As we know the ill effects of tobacco, areca nut etc, this piece of work trying to grab the attention of public and all related people towards these ill practices and the risk associated with them.
